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GEOSLOPE
V e r s i o n  3 . 1 1

Supp l ied  by  GEOCOMP Corp .
342 Sudbury  Rd. ,  Concord ,  MA.  01742

( 6 L 7 )  3 6 9 - 8 3 0 4

Port ions of this software and documentat ion are
c o p y r i g h c e d  1 9 8 3 , L 9 8 4 , 1 9 8 5  b y  G E o C o M p  C o r p .
AI I  r igh ts  a re  reserved

GEOSLOPE i s  based  on  the  p rog ram,  STABL3 ,
developed at  Purdue Univers i ty  under sponsorship
of  the Federal  Highway Adminis t rat ion.

GEOCOI{P Corp.  has rnodi f ied the program to run on
va r i ous  m ic rocompu te rs  and  p lo t t i ng  dev i ces .

GEOCOMP Corp.  makes no warrant ies as to the f i tness
o f  t h i s  so f twa re .  The  use r  bea rs  a l l  r espons ib i l i t y
f o r  accu racy  and  co r rec tness  o f  r esu l cs  p roduced  by
th is  sof tware.  See the users manual  for  fur ther
warranty in format ion.

Supp l i ed  unde r  exc lus i ve  l i cense  to  :
EARTH FAX
Midva le ,  UT  ( s /n  5080 )

( s / n  5 0 8 0 )

-_SLOPE STABILITY ANALYSIS-_
SIMPLIFTED JANBU METHOD OF SLICES

IRREGUIAR FAILURE SURFACES

EARTH FAX
Midva le ,  UT

PROBLEM DESCRIPTION

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

GENi^ iAL -  Proposed storage pad
w i th  deb r i s  s l ope  a t

expans lon
b a s e  o f  s l o p e  s c o u r



BOUNDARY
N O .

I
c

+
q

6

X_LEFT

. 0 0
2 5 . 0 0
5 0 . 0 0
5 3 . 3 0
5 5 . 0 0
6 7 . 0 0

Y-LEFT

1 0 0  . 0 0
1 0 0  . 0 0
1 0 2  . 0 0
1 3 1 . 7 0
1 3 1 . 8 0
1 4 0  . 4 0

X-RIGHT

2 5 . 0 0
5 0 .  0 0
5 3 . 3 0
5 5 . 0 0
6 7 . 0 0

1 s 0 . 0 0

1 0 0 . 0 0
1 0 2  .  0 0
1 3 1 . 7 0
1 3 1 . 8 0
1 4 0 . 4 0
1 4 0 . 4 0

I

I

I

1
1

I

PRESSURE
CONSTANT

Y_RIGHT SOIL TYPE
BELOW BND

ISOTROPIC SOIL PARAMETERS

1 TYPE(S)  OF SOIL

SOIL TOTAL SATURATED
TYPE UNIT WT. UNIT WT.
N O .

I  1 2 0 . 0  1 3 0 . 0

FRICTION PORE
ANGLE PRESSURE

(DEG) PARA}{ETER

4 6  . O  . 0 0

COHESION
INTERCEPT

7 0 0 . 0 . 0

PI EZOMETRIC
SURFACE

N O .

1

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A MNDOM
TECHNIQUE FOR GENEMTING CIRCUI.AR SURFACES. HAS BEEN SPECIFIED.

110 TRIAL SURFACES HAVE BEEN GENEMTED.

10 SURFACES INITIATE FROM EACH
ALONG THE GROUND SURFACE BETT^]EEN

AND

EACH SURFACE TERMINATES BETWEEN
AND

POINTS EQUALLY SPACED
5 0 .  0 0
5 2 . 0 0

5 5 . 0 0
9 0 .  0 0

oF  11
X :
X :

X :
X :

UNLESS FURTHER LIMITATIONS WERE ]MPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y - .OO

3.OO FT.  LINE SEGMENTS DEF]NE EACH TRIAL FAILURE SURFACE.

RESTRICTIONS HAVE BEEN IMPOSED UPON THE ANGLE OF INITIATION.
THE ANGLE HAS BEEN RESTRICTED BETWEEN THE ANGLES OF 5.0 AND BO. O DEG.



FACTOR OF SAFETY CALCUI-A,TION HAS GONE THROUGH TEN ]TERATIONS

FACTOR OF SAFETY FOR THE PRECEDING SPECIFIED SURFACE :  2.32O

FOLLOWING ARE DISPII,YED THE TEN MOST
FAILURE SURFACES EXAMINED. THEY ARE
F I R S T .

CRITICAL
ORDERED _

OF THE TRIAL
MOST CRIT ICAL

BISHOP METHOD.SAFETY FACTORS ARE CALCUU,TED BY THE MODIFIED

EARTH FAX
Midva le ,  UT (s /n  5080)

FAILURE SURFACE # 1 SPECIFIED BY 17

SAFETY FACTOR :  1 .583

X_CENTER :  _226.27
Y_CENTER : 3T8.27
R A D I U S :  3 5 0 . 8 5

COORDINATE POINTS

DQ

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

POINT
N O .

X_SURF

50 .00
51 .84
s3 .66
s5 .46
57  . 23
58 .99
60 .73
62 .44
64 . I 4
65 .81
67  . 46
69  . 09
70 .70
72 .29
73 .  B5
75 .39
76 .L5

X

50 .92
52  . 57
s3 .48
54 .33
55 .23
56 .3s

Y-SURF

1 0 2  . 0 0
I 0 4 . 3 7
L O 6  . l 6
1 0 9  .  1 6
1 1 1 . 5 8
1 1 4 . 0 1
LL6.46
TLB.92
72L.39
1 2 3 . 8 8
L 2 6 . 3 9
L 2 8 . 9 L
L3r.44
1 3 3 . 9 9
136.  ss
L 3 9 . L 2
1 4 0  . 4 0

DX

1 . 8 4
r .46

.36
1 .  3 4

. 4 6
r .78

ALPHA
( D E G )

5 2 . I 9
s 2  . 6 8
5 3 . I 7
5 3  . 6 6
5 4 .  1 5
5 4  . 6 4
5 5 . 1 3
5 5  . 6 2
s 6 . 1 1
5 6 . 6 0
s 7 . 0 9
5 7 . 5 8
s8 .07
58 .56
59 .0s
s9  . 54

DW

L 5 6 4 . 9 L
3 4 6 9 . L 4
1 0 8 3 . 1 1
3 8 8 0 . 6 6
1 2 6 6 . 3 2
4 7 7 7  . 2 7

I

4
5
6

6

9
10
11
L2
13
14
15
16
L7

SLTCE
N O .

I
2
3
4

6

DU

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

DN

4 5 7  , L L
2321 . r r

7 7 6 . 8 0
2 7 4 9 . 5 7

8 8 7 . 2 9
3 3 1 2 . 0 8

D S r

7  4 L  . 4 3
1 9 6 5 . 0 3

9 s 0 . 6 1
2 2 4 I  . 4 6
T 0 2 2 . 9 I
2 6 0 9 . 5 4



d

9
1 0
1 1
I 2
1 3
I4
1 5
L 6
L 7
1 8
1 9

5 8 . 1 1
5 9 . 8 6
6 1 . 5 9
6 3 . 2 9
6 4 . 9 7
6 6 . 4 0
6 7  . 2 3
6 8 . 2 8
6 9 . 9 0
7 L . 4 9
7 3 . 0 7
7 4 . 6 2
1 5  . 7 7

L . 7 6
t . 7 4
r .72
1 . 6 9
L  . 6 1
1 . 1 9

. 4 6
1 . 6 3
1 . 6 1
1 .  s 9
1 . 5 6
1 .  5 4

. 1 5

Y-SURF

103  .  80
105  .  96
108  .  1B
LLO.47
112 .83
1L5.24
rL7 .72
L20 .24
L22 .83
L25.46
128 .13
130 .  B6
L33  .62
L36 .42
r39 .25
140 .40

4 4 7 7 . 5 3
4 T 7  6  . 9 8
3 8 1 5  . 9 7
3 s 7  4  . 7 7
3 2 7 3 . 6 9
2 L 6 9 . 5 4

7 9 4 . 3 6
2 4 9 4 . 2 5
1 9 7 3 . 7 7
L 4 6 3  . 6 5

9 6 4 . L 5
4 7  5  . 5 7

5 t . 9 8

ALPHA
( D E G )

4s .93
47 .85
49  . 77
s1 .69
53 .60
55 .52
57 .44
59 .36
6T ,28
63 .20
65 .11
67  . 03
68 .95
70 .87
72 .79

3 0 4 8 . 2 4
2 7  8 2  . 2 4
2 5 L 4 . 2 9
2 2 4 4  . 5 8
r 9 7  3  . 3 r
1 2 5 0 . 0 0
4 4 2 . 3 5

L 2 6 3 . 2 0
7  8 4  . 2 5
3 t L . 2 6

- 6 L 6 . 0 2
- 4 7 5 . 2 7

2 4 3 6 . 9 0
2 2 6 2 . 8 4
2 0 8 7 . 5 I
1 9 1 1 . 0 4
1 7 3 3 . s 3
1 2 6 0 . 2 4

t  3 L  . 7 7
1 2 6 8 .  B 8

9 5 5 . 4 8
6 4 5 . 9 9
3 4 0 . 5 3

3 9  . 2 4
1 3 1 . 3 3

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

. 0 0

EARTH FAX
Midva le ,  UT (s /n  5080)

FAILURE SURFACE # 2 SPECIFIED BY 16 COORDINATE POINTS

SAFETY FACTOR : 1.584

X-CENTER
Y_CENTER
MDIUS :

POINT
N O .

I
2

4
5
6

8
9

1 0
1 1
I 2
1 3
L4
1 5
L 6

-13 .  14
L67  .20

89 .61

X-SURF

s0 .20
5 2 . 2 9
s4 .  30
5 6 . 2 4
5 8 . 1 0
5 9 . 8 8
5 1 . 5 8
6 3 . L 9
6 4 . 7 2
6 6 . L 6
6 7 . s L
6 8 . 7 8
6 9  . 9 5
7 L . 0 2
72.0 r
72 .36

EARTH FAX
Midva le ,  UT (s /n  5080)

FAILURE SURFACE # 3 SPECIFIED BY 15 COORDINATE POINTS

SAFETY FACTOR : L.592
X-CENTER :  -92 .96
Y_CENTER :  199.06
M D I U S  -  L 7 2 . 7 9



POINT
N O .

1
2
5

4
5
6

8
9

1 0
1 1
L 2
1 3
I4
1 5
I 6

X*CENTER
Y-CENTER
RADIUS :

POINT
N O .

X-SURF Y-SURF

EARTH FAX
Midva le ,  UT (s /n  5080)

FAILURE SURFACE # 4 SPECIFIED BY 15

SAFETY FACTOR : 1-.639

5 0 . 0 0
s 1 . 6 6
5 3 . 2 8
5 4 . 8 6
5 6 . 3 9
5 7 . 8 8
5 9 . 3 2
6 0 . 7 L
6 2 . 0 6
6 3 . 3 6
6 4  . 6 2
6 5 . 8 3
6 6 . 9 8
6 8 . 1 0
6 9 . L 6
6 9  . 5 7

1 0 2 . 0 0
1 0 4 .  s 0
1 0 7  . 0 3
1 0 9 . 5 8
1 1 2  .  1 6
rL4  .7  6
LL7 .40
1 2 0 . 0 s
L 2 2 . 7 3
L 2 5 . 4 3
L z B . T 6
1 3 0 . 9 1
L 3 3  . 6 7
L 3 6 . 4 6
L 3 9 . 2 6
1 4 0  . 4 0

Y_SURF

105  .  50
T07 .69
109  .  B7
112  .  13
LL4.47
116  .  89
119  .  39
L2L .95
L24 .58
L27  .26
130 .00
L32 .79
135 .63
138  .  s0
140 .40

ALPHA
( D E G )

5 6 . 3 2
5 7 . 3 2
s 8 . 3 1
5 9 . 3 1
6 0 . 3 0
6 1 . 3 0
6 2 . 2 9
6 3 . 2 9
6 t + . 2 8
6 5 . 2 8
6 6 . 2 7
6 7  . 2 7
6 8 . 2 6
6 9  . 2 6
7 0 . 2 5

ALPHA
( D E G )

4 4 . 0 5
46.  s0
4 8 . 9 3
5 L . 3 7
5 3 . 8 1
5 6 . 2 4
5 8 . 6 8
6 I . L 2
6 3 . 5 5
5 5 . 9 9
6 8 . 4 2
7 0  . 8 6
7 3 . 3 0
7 5 . 7 3

COORDINATE POINTS

2 .42
Ls7 .34

70 .56

1
2
J

4
5
6
7
8
9

1 0
1 1
L 2
1 3
L4
1 5

X*SURF

s0 .40
52 .56
54  .62
5 6 . 5 9
s 8 . 4 6
6 0 . 2 4
6 1 .  9 0
6 3 . 4 6
6 4 . 9 L
6 6 . 2 5
6 7 . 4 7
6 8 . 5 7
6 9 . 5 6
7 0 . 4 2
7 0 . 9 0

EARTH FAX
Midva le ,  UT (s /n  5080)



FAILURE SURFACE # 5 SPECIFIED BY 16 COORDINATE POINTS

SAFETY FACTOR : T.694

X_CENTER : _L430.94
Y_CENTER - 1028.71
M D I U S  :  1 7 4 6 . 2 3

POINT
N O .

1
2
3
4
5
6
a

8
9

1 0
1 1
L 2
1 3
L4
1 5
1 6

POINT
N O .

X-SURF

s0 .  20
sL .79
s3 .37
54 .95
s6 .52
58 .09
s9 .66
6 l . 22
62 .77
64 .32
6s .87
67  . 4L
68 .9s
70 .49
72 .02
12 .44

X-SURF

5 0 .  2 0
s 2 . 4 L
5 4 .  5 8
5 6 . 7 2
5 8 . 8 2
6 0 . 8 8
6 2 . 9 L
6 4 . 9 0
6 6 . 8 5
6 8 . 7 6
7 0  . 6 3
7 2 . 4 6

Y_SURF

103  .  B0
106  .  3s
108  .  90
111  . 4s
114 .00
116  .  s6
LLg. I2
L21.68
L24 .2s
L26 .82
L29 .39
131 .95
13 /+ .  53
137 .11
L39 .69
140 .40

Y_SURF

1 0 3  .  8 0
1 0 s  .  8 4
1 0 7 . 9 1
1 1 0 . 0 1
1 1 2  .  1 s
1 1 4 .  3 3
1 1 6  .  5 4
] -L8 .79
L2L.07
1 2 3 . 3 B
L 2 5 . 7 2
1 2 8  .  1 0

ALPHA
(DEc)

5 8  . 0 6
5 8 . 1 6
s8 .26
5 8 . 3 6
5 8 . 4 6
5 8 .  s 6
5 8 . 6 5
5 8 . 7 5
5 8 . 8 5
5 8 . 9 5
s 9  . 0 5
5 9 . 1 5
5 9 . 2 4
5 9  . 3 4
5 9 . 4 4

EARTH FAX
Midva le ,  UT (s /n  5080)

FAILURE SURFACE # 6 SPECIFIED BY 17 COORDINATE POINTS

SAFETY FACTOR : 1.703

X-CENTER : _68.42
Y-CENTER : 234.85
R A D I U S  :  1 7 6 . 7 6

1
2
2

4

6
l
8
9

10
1 1
1 2

ALPHA
( D E G )

4 2  . 6 4
4 3  . 6 L
4 4 . 5 8
4 5 . 5 5
4 6 . 5 3
4 7 . 5 0
4 8  . 4 7
4 9  . 4 4
5 0  . 4 2
s1 .  39
52 .36
s3 .33



EARTH FAX
Midva le ,  UT  ( s /n

FAILURE SURFACE #

SAFETY FACTOR -

1 3 0 . 5 1
L 3 2 . 9 4
1 3 5  . 4 1
L 3 7  . 9 0
1 4 0 . 4 0

s080)

7 SPECIF]ED

L . 7 0 4

X_CENTER :  -648.15
Y _ C E N T E R :  7 6 4 . 6 0
R A D I U S  :  9 6 2 , 5 3

54 .31
55 .28
s6 .25
s ] . 22

BY 19 COORD]NATE POINTS

ALPHA
( D E G )

4 6 . 5 9
4 6 . 7 6
4 6 . 9 4
4 7  . I 2
4 7 . 3 0
4 7  . 4 8
4 7 . 6 6
4 7  . 8 4
4 8  . 0 1
4 8 . 1 9
4 8 . 3 7
4 8 . 5 5
4 8 . 7 3
4 8 . 9 1
4 9  . 0 9
4 9 , 2 6
4 9  . 4 4
4 9 . 6 2

13
L4
15
16
L7

74.2s
76  .00
7 7  . 7 L
7 9  . 3 8
8 0 .  9 9

POINT
N O .

X-SURF

50 .00
52 .06
54 .L2
56 . I 7
58 .21
60 .24
62 .27
64 .29
65 .30
68 .31
70 .  31
72 .30
74 .29
76 .27
78 .24
80 .  20
82 .T6
84 .  11
84 .53

Y-SURF

1 0 2  . 0 0
1 0 4 .  1 B
1 0 6 . 3 7
1 0 8 . 5 6
1 1 0 . 7 6
LL2,96
1 1 s . 1 8
L L 7  . 3 9
L L 9 . 6 2
L 2 L , 8 5
L 2 4 . 0 8
L 2 6 , 3 3
L 2 8 . s 7
1 3 0 .  B 3
1 3 3 . 0 9
l _ 3 s . 3 6
L 3 7 . 6 3
1 3 9  .  9 1
1 4 0 . 4 0

1
2
3
4
5
6
1

8
9

10
1 1
t 2
1 3
L4
1 5
L 6
L ]
1 8
1 9

EARTH FAX
Midva le ,  UT  ( s /n  5080 )

FAILURE SURFACE # 8 SPECIFIED BY 17 COORDINATE POINTS

SAFETY FACTOR : 1.758

X-CENTER :  _L26.92
Y_CENTER : 285.45
MDIUS :  252.56



X_CENTER
Y_CENTER
RADIUS :

POINT
N O .

20 .  10
163  . 40

68 .29

FAILURE SURFACE #10 SPECIFIED

SAFETY FACTOR : 1.850

BY 19 COORDINATE POINTS

ALPHA
( D E G )

2 7  . 2 2
2 9 . 7 4
3 2 . 2 6
3 4 . 7 7
3 7  . 2 9
3 9 . 8 1
4 2 . 3 3
4 4 . 8 4
4 7  . 3 6
4 9 . 8 8
5 2 . 3 9
5 4 . 9 L
5 7 . 4 3
5 9  . 9 5
6 2 . 4 6
6 4 . 9 8
6 7  . 5 0
7 0 . 0 2

1
2
3
4
5
6
7
B
9

1 0
1 1
I 2
1 3
L4
1 5
1 6
L 7
1 8
1 9

X-SURF

5 0  . 0 0
5 2  . 6 7
5 5 . 2 7
5 7 .  B 1
6 0 . 2 7
6 2 . 6 6
6 4 . 9 7
6 1  . L B
6 9 . 3 L
7r .34
73 .28
7 5 . 1 1
7 6 . 8 3
7 8 . 4 5
7 9 . 9 5
8 1 .  3 4
8 2 . 6 0
8 3 . 7 5
8 4 . 3 9

Y_SURF

1 0 2  . 0 0
1 0 3 . 3 8
1 0 4 .  8 6
L06.47
1 0 8 . 1 8
L 0 9 . 9 9
LTL,92
1 1 3 . 9 4
1 1 6  . 0 5
LtB.26
1 2 0 . 5 s
L 2 2 . 9 3
1 2 s . 3 8
L27 .9L
1 3 0 .  s 1
1 3 3 . 1 7
1 3 s . 8 9
1 " 3 8 . 6 6
1 4 0 . 4 0

EARTH FAX
Midva le ,  UT (s /n  5080)



I

2
3
4
q

6
1

8
9

10
1 1
L 2
1 3
L4
1 5
1 6
L 7

X_CENTER
Y*CENTER
RADIUS :

POINT
N O .

-L5 .L2
Ls6 .97

82 .31

POINT
N O .

X_SURF

5 0  . 4 0
5 2 . 5 2
5 4 . 6 2
5 6 . 1 0
s 8 . 7 4
6 0 . 7 6
6 2 . 7 6
6 4 . 7 2
6 6 . 6 6
6 8 .  s 8
7 0 . 4 6
7 2 . 3 2
7 4 . L 5
7 5 . 9 5
7 7 . 7 2
7 9 . 4 7
7 9 . 8 3

Y_SURF

1 0 5 . 6 0
L O 7  . 7 2
1 0 9 . 8 7
I L 2 . 0 4
L r 4 . 2 3
1 1 6  . 4 5
1 1 8  .  5 9
1 2 0 . 9 s
L 2 3 . 2 4
L 2 5 . 5 5
L27 .89
L 3 0 . 2 4
L 3 2 . 6 2
1 3 5  . 0 2
L37 .44
1 3 9  .  8 B
1 4 0 . 4 0

ALPHA
(DEG)

4 4 . 9 4
4 5  . 6 2
4 6 . 3 0
4 6 . 9 8
4 7 . 6 6
4 8 . 3 4
4 9  . 0 2
4 9 . 7 0
s0 .  38
51 .06
5L .74
s2 .42
53 .10
53 .78
54 .46
55 .14

ALPHA
( D E G )

s4 .02
s6 .11
58 .20
60 .29
62 .37
6 4 . 4 6
6 6 . 5 5
6 8  . 6 4
7 0 . 1 3
7 2 . 8 2
7 4 . 9 0
7 6 . 9 9

EARTH FAX
Midva le ,  UT (s /n  5080)

FAILURE SURFACE # 9 SPECIFIED BY 13

SAFETY FACTOR -  1 .812

COORDINATE POINTS

1
2
3
4
5
6
7
8
9

1 0
1 1
T 2
1 3

X-SURF

50 .  60
52 .36
5t+.04
55  . 62
s7 .10
58 .49
s9 .79
50 .98
62 .07
63 .06
63 .9s
64 .73
65 .23

Y-SURF

1 0 7  . 4 0
1 0 9 .  B 3
LI2 .32
]-] .4.87
rL7 .48
t20 .L4
r 2 2  . 8 4
L 2 5  . 5 9
1 2 8 . 3 9
T3L,22
1 3 4 .  0 9
1 3 6 . 9 8
1 3 9 . 1 3

EARTH FAX
Midva le ,  UT (s /n  5080)



Y

1 0 0 . 0 0

A

1 1 8 . 7 s

X

1 3 7  .  5 0

S

L 5 6 . 2 5

X

t 75  .  00  r93  . 7  5

-------+---------f

A

X

. 00

18.7s  ;

*

37 .50  +

--*24g. 
. .

- . L2L4 .9 . . . . .  *
56  . 25  + .  . 0  .  11599  .  *  .

-  . . 0 .5L2L539
0 . .72L23s39  99 .  .

. . . 00 .76 I2 t233  3  99 *
o .  . 67L t2423 .33

7s  .00
00. .668rL2522

.0 .  . 76861  11
. . 00 .  . 7668 .

. 0 .077  . 5
77

+

93 .75  +

112 .50  +

131 .25  +

150 .00  +


